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In this talk, we discuss the distributed Lagrange multiplier (DLM)/fictitious domain methods for the direct
numerical simulation of the interaction between incompressible viscous fluid and the rigid bodies of general
shape, which are moved by the hydrodynamical forces and gravity. We will focus on the lifting of the ellipsoids
and the migration of the neutrally buoyant particles in a pressure driven Poiseuille flow in a pipe. For the cases
where the particles are neutrally buoyant, a methodology which can handle the difficulties from the DLM
approach is presented. We conclude this talk by the presentation of the results of various numerical experiments
in two and three dimensions.
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